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AMENDMENTS TO THE CLAIMS 

A detailed listing of all claims that are, or were, in the present application, irrespective of 

whether the claim(s) remains under examination in the application are presented below. The 

claims are presented in ascending order and each includes one status identifier. Those claims not 

cancelled or withdrawn but amended by the current amendment utilize the following notations 

for amendment: 1) deleted matter is shown by strikethrough for six or more characters and 

double brackets for five or less characters; and 2) added matter is shown by underlining. 

1 . (Original) A method for detecting the gap of a liquid-crystal panel, this method comprising 
the steps of: 

arranging the liquid-crystal panel so that a polarized incident light is incident almost 
parallel to the normal to the liquid-crystal panel and the reflected light from the liquid-crystal 
panel is received by a received light quantity detection device via an analyzer having a 
transmission axis almost perpendicular to the polarization direction of the incident light; 

rotating the direction of polarization of the incident light with respect to the liquid-crystal 
panel and detecting the extinction angle at which the intensity of light detected by the received 
light quantity detection device reaches minimum; and 

detecting the gap of the liquid-crystal panel based on the detected extinction angle. 

2. (Original) The method for detecting the gap of a liquid-crystal panel as described in claim 1, 
wherein the direction of polarization of the incident light on the liquid-crystal panel and the 
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panel are rotated relative to each other by rotating the liquid-crystal panel about the axis almost 
parallel to the direction of incidence of the incident light as a center. 

3. (Original) The method for detecting the gap of a liquid-crystal panel as described in claim 1, 
wherein gap d of the liquid-crystal panel is detected by the following equations by using the 
detected extinction angle app: 



where is the wavelength of the incident light, is the twisting angle of the liquid-crystal panel, no 
is the refractive angle of the liquid crystal material with respect to ordinary light, ne is the 
refractive angle of the liquid crystal material with respect to extraordinary light, n is the 
refractive index anisotropy of the liquid-crystal panel, is the tilt angle of the liquid-crystal panel. 

4. (Original) A method for detecting the gap of a liquid-crystal panel, this method comprising 
the steps of: 

arranging the liquid-crystal panel so that a polarized incident light falls almost parallel to 
the normal to the liquid-crystal panel and the reflected light from the liquid-crystal panel is 
received by a received light quantity detection device via an analyzer; 





An = 



Vn,^+(n,^-n,')sin^e 
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detecting a first output signal from the received light quantity detection device in a state 
in which the transmission axis of the analyzer is arranged so as to be almost parallel to the 
polarization direction of the incident light; 

detecting a second output signal from the received light quantity detection device in a 
state in which the transmission axis of the analyzer is arranged so as to be almost perpendicular 
to the polarization direction of the incident light; and 

detecting the gap of the liquid-crystal panel based on the first and second output signals. 



Page 4 of 20 Pages 



Application No. 1 0/0 1 6,9 1 3 
Response to 6 June 2005 Non-Final Office Action 

5. (Currently Amended) The method for detecting the gap of a liquid-crystal panel as 

described in claim 4, wherein gap d of the liquid-crystal panel is detected by the following 

equations by using the first output signal Rx and the second output signal Ry: 

Rv == cos^Ppff+cos^ 2((pa pp+a'"')D sin^geff 

Ry=sin^ 2((p. pp-i-ahD sin^geif 



cosp eff = seecos^X + (O^ - p^) 



sin'X 



cos2q)app' sinPcff = 2p 



sin X • cos X 



sm2(papp* sinPeff =2(pp ^ 



27C' An,J[,,f|]d 

Ucff 



^ ^ tanX 
tan2(papp=(p-y- 

nAn d 



A 

-^no^+(ne^- no^)sinS 



. He* rio 

An = , ^ - no 



where X is the wavelength of the incident light,^ is the twisting angle of the hquid-crystal panel, 
no is the refractive angl e index of the liquid crystal material with respect to ordinary light, n^ is 
the refractive angl e index of the liquid crystal material with respect to extraordinary light, An is 
the refractive index anisotropy of the liquid-crystal panel, 6 is the tilt angle of the liquid-crystal 
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panel, and a*" is the angle between the polarization direction of the incident light and the 

orientation direction of liquid crystal molecules at the substrate on the incident light side. 

6. (Original) The method for detecting the gap of a liquid-crystal panels as described in claim 
4, further comprising a step of detecting a third output signal from the received light quantity 
detection device in a state in which the transmission axis of the analyzer is located on a bisector 
of the direction almost parallel to the polarization direction of the incident light and the direction 
almost perpendicular thereto, and in the step of detecting the gap of the liquid-crystal panel, the 
gap of the liquid-crystal panel is detected based on the first, second, and third output signals. 
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7. (Currently Amended) The method for detecting the gap of a liquid-crystal panel as 

described in claim 6, wherein gap d of the liquid-crystal panel is detected by the following 

equations by using the first output signal Rx, the second output signal Ry, and the third output 

signal Rxy: 

Rv = cos^Pi>flH-cos^ 2((pa pp+a^")D sin^gefr 

Ry=sin^2((p«pp+a'")D sin^fieff 

. 2 Y 

cosp eff = seecos^X + (<D^ - p^) 



cos2papp' sinPeff =2p 



ye 

sinX 'cosX 



• o • o - o Q sin^X 
sin 2(papp* sinpeff = 29P ^ 



271- An f|]d 
Pe. 



^ tanX 
tan 2 (p app = cp — — 



TrAn d 
A 



. n e' n o 

An = , ^ ^ J ' "° 
^no +(nc - no )sm6 



where X is the wavelength of the incident light,(B is the twisting angle of the liquid-crystal panel, 
no is the refractive aftgle index of the liquid crystal material with respect to ordinary light, ne is 
the refractive aHgle index of the liquid crystal material with respect to extraordinary light, An is 
the refractive index anisotropy of the liquid-crystal panel, 9 is the tilt angle of the liquid-crystal 
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panel, and a'" is the angle between the polarization direction of the incident light and the 

orientation direction of liquid crystal molecules at the substrate on the incident light side. 

8. (Original) The method for detecting the gap of a liquid-crystal panel as described in claim 4, 
wherein the step of detecting the first output signal and in the step of detecting the second output 
signal, the detection is conducted in at least two different rotation positions obtained by rotating 
about an axis almost parallel to the direction of incidence of the incident light on the liquid- 
crystal panel as a center and the gap of the liquid-crystal panel is detected based on the output 
signals detected in each rotation position. 

9. (Original) The method for detecting the gap of a liquid-crystal panel as described in claim 8, 
wherein the angles differ by no less than 5**. 

10. (Original) The method for detecting the gap of a liquid-crystal panels as described in claim 
4, wherein a half-mirror is provided for reflecting the light from the light soxirce, directing it 
toward the liquid-crystal panel, and transmitting the reflected light from the liquid-crystal panel, 
and the gap of the liquid-crystal panel is detected based on the first and second output signals 
and predetermined noise light quantity and transmissivity of the half-mirror. 
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1 1 . (Original) The method for detecting the gap of a liquid-crystal panel as described in claim 4, 
wherein a half-mirror is provided for reflecting the light from the light source, directing it toward 
the liquid-crystal panel, and transmitting the reflected light from the liquid-crystal panel, and the 
gap of the liquid-crystal panel is detected based on the first and second output signals and the 
predeteraiined quantity of the incident light, noise light quantity, and transmissivity of the half- 
mirror. 

12. (Original) The method for detecting the gap of a liquid-crystal panel as described in claim 4, 
fiirther comprising the steps of measuring a fourth output signal representing the noise light 
quantity, which contains the surface reflected light from the received light quantity detection 
device as the main component, in a state in which the transmission axis of the analyzer is 
arranged so as to be almost parallel to the polarization direction of the incident light, and 

measxiring a fifth output signal representing the noise light quantity, which contains the 
external light from the received light quantity detection device as the main component, in a state 
in which the transmission axis of the analyzer is disposed so as to be almost perpendicular to the 
polarization direction of the incident light, wherein the gap of the liquid-crystal panel is detected 
based on the first to fifth output signals. 

13. (Original) A method for detecting the gap of a liquid-crystal panel, this method comprising 
the steps of: 

directing a polarized incident light almost parallel to the normal to the liquid-crystal 

panel; 
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directing the reflected light from the liquid-crystal panel into a polarization beam splitter 
and separating the light with a polarization direction almost parallel to the polarization direction 
of the incident light and the light with a polarization direction almost perpendicular to the 
polarization direction of the incident light, 

detecting the quantity of light with a polarization direction almost parallel to the 
polarization direction of the incident light with a first received light quantity detection device and 
detecting the quantity of light with a polarization direction almost perpendicular to the 
polarization direction of the incident light with a second received light quantity detection device; 
and 

detecting the gap of the liquid-crystal panel based on the detection signal of the first 
received light quantity detection device and the detection signal of the second received light 
quantity detection device. 

14. (Original) An apparatus for detecting the gap of a liquid-crystal panel comprising: 

a light emission apparatus for causing a polarized incident light to fall almost parallel to 

the normal to the liquid-crystal panel; 

an analyzer for receiving the reflected light from the liquid-crystal panel, the analyzer 

being arranged so that the transmission axis thereof is almost perpendicular to the polarization 

direction of the incident light; 

a received light quantity detection device for receiving the light that passed the analyzer; 

and 
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a processing apparatus, wherein the processing apparatus detects the gap of the liquid- 
crystal panel based on an extinction angle at which the output signal of the received light 
quantity detection device reaches minimum when the direction of incidence of the incident light 
is rotated relative to the transmission axis direction of the analyzer. 

15. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 
14, wherein the processing apparatus detects the gap of the liquid-crystal panel based on the 
extinction angle when the liquid-crystal panel is rotated about the axis almost parallel to the 
direction of incidence of the incident light. 

16. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 
14, wherein the light emission apparatus comprises a polarizer. 

17. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 
14, wherein the received light quantity detection device uses a surface-type imaging element. 

18. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 
14, wherein the light emission apparatus or the received light quantity detection device has a 
wavelength selection function. 
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19. (Original) An apparatus for detecting the gap of a liquid-crystal panel, comprising: 

a light emission apparatus for causing a polarized incident light to fall almost parallel to 
the normal to the liquid-crystal panel; 

an analyzer disposed so as to receive the reflected light from the liquid-crystal panel; 
a received light quantity detection device for receiving the light that passed the analyzer; 

and 

a processing apparatus, v^herein the processing apparatus detects the gap of the liquid- 
crystal panel based on a first output signal from the received light quantity detection device in a 
state in which the analyzer is disposed so that the transmission axis of the analyzer is almost 
parallel to the polarization direction of the incident light and a second output signal from the 
received light quantity detection device in a state in which the analyzer is disposed so that the 
transmission axis of the analyzer is almost perpendicular to the polarization direction of the 
incident light. 

20. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 
19, wherein the light emission apparatus comprises a polarizer. 

21. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 
19, wherein the received light quantity detection device uses a surface-type imaging element. 
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22. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 
19, wherein the light emission apparatus or the received light quantity detection device has a 
wavelength selection function. 

23. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in 
Claim 19, wherein the processing apparatus detects the gap of the liquid-crystal panel based on 
the first output signal and the second output signal in at least two different rotation positions 
obtained by rotation around an axis almost parallel to the direction of incidence of the incident 
light onto the liquid-crystal panel. 

24. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 
19, wherein the processing apparatus detects the gap of the liquid-crystal panel based on the first 
output signal, the second output signal, a fourth output signal representing the noise light 
quantity, which contains the surface reflected light from the received light quantity detection 
device as the main component, in a state in which the transmission axis of the analyzer is 
disposed so as to be almost parallel to the polarization direction of the incident light, and a fifth 
output signal representing the noise light quantity, which contains the external light form the 
received light quantity detection device as the main component, in a state in which the 
transmission axis of the analyzer is disposed so as to be almost perpendicular to the polarization 
direction of the incident light. 
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25. (Original) An apparatus for detecting the gap of a liquid-crystal panel, comprising: 

a light emission apparatus for causing a polarized incident light to fall almost parallel to 
the normal to the liquid-crystal panel; 

a polarization beam splitter disposed so as to receive the reflected light from the liquid- 
crystal panel and separating a light having a polarization direction almost parallel to the 
polarization direction of the incident light and a light having a polarization direction almost 
perpendicular to the polarization direction of the incident light from the reflected light; 

a first received light quantity detection device disposed so as to receive the light having a 
polarization direction almost parallel to the polarization direction of the incident light, this light 
being received from the polarization beam splitter; 

a second received light quantity detection device disposed so as to receive the light 
having a polarization direction almost perpendicular to the polarization direction of the incident 
light, this light being received from the polarization beam splitter; and 

a processing apparatus, wherein the processing apparatus detects the gap of the liquid- 
crystal panel based on the detection signal of the first received light quantity detection device 
and the detection signal of the second received light quantity detection device. 

26. (Original) An apparatus for detecting the gap of a liquid-crystal panel, comprising: 

a light emission apparatus for causing a polarized incident light to fall almost parallel to 
the normal to the liquid-crystal panel; 

an analyzer disposed so as to receive the reflected light from the liquid-crystal panel; 
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a received light quantity detection device for receiving the light that passed the analyzer; 

and 

a processing apparatus, wherein the processing apparatus detects the gap of the liquid- 
crystal panel based on a first output signal from the received light quantity detection device in a 
state in which the analyzer is disposed so that the transmission axis of the analyzer is almost 
parallel to the polarization direction of the incident light, a second output signal from the 
received light quantity detection device in a state in which the analyzer is disposed so that the 
transmission axis of the analyzer is almost perpendicular to the polarization direction of the 
incident light, and a third output signal from the received light quantity detection device in a 
state in which the analyzer is disposed so that the transmission axis of the analyzer is located on 
a bisector of the direction almost parallel to the polarization direction of the incident light and the 
direction almost perpendicular thereto. 

27. (Original) The apparatus for detecting the gap of a liquid-crystal panel, as described in 
Claim 26, wherein the light emission apparatus comprises a polarizer. 

28. (Original) The apparatus for detecting the gap of a liquid-crystal panels, as described in 
Claim 26, wherein the received light quantity detection device uses a surface-type imaging 
element. 
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29. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in Claim 

26, wherein the light emission apparatus or the received light quantity detection device has a 

wavelength selection function. 
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